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ABSTRACT

This study examines the relationship between rural electrification

- »
and the level of living/in a selected area of Costa Rica. It tests the hypo-
thesis that electricity use is positively associated with level of living.

An ex-post-fatcto experimental design was employed in which electricity

users were compared with nun-adupters (persons who had access to elec-

’
¢

tricity but did not use it) and inaccessibles (persons who were beyond
the reach of power distribution lines). Belcher's 1972 level of living
scalec was employed. The hypothesis i; supperted by the data evenxwhen
the following variables are controlled: size of house"pold, education of
head off’hqusehold, age of head of household and size of farm. These '
findings raise questions for further 1 csearch and have implications for

developmental investment decisions.
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II\!TRODUC’I‘IONl

This study examines the relationship betweer rural electrification and?
the level éf living in a selected area of Costa Rica. Although rural electrifi- ]
cation has been the subject of numerous technical and other kihds of reports,
no other studies of rural'electrification from a sociological perspective are
known to the authors.

The measurement and study of the level of living of rural populations
has long occupied the attention of 1ural sociologists, Perhaps, better than
any other measure, the level of livin\g reflects-the social well being and qual-
ity’ of 1if€ of rural populations. Level of living scélgs have been used for
more than three decades to measure this characteristic which increasingly
occup{cs the attention oi; planners. Sewéll developed a widely used level-
of-living Iscale for his 1940 study of Oklahoma farm families. Scales pat-
terned after Sewell's have been used repeatedly. They proved to be a
highly useful technique in that valid and reliable data can be gathered read-
ily through surveys.

Until recently, however, level-of-living scales were both time-bound

and culture-bound, in that they wcre mainly based on the possession of con-

1’I‘his paper reports on a portion of the results pbtained in a study
conducted ir Costa kkica on the sociai and economic impact of rural elec-
trification under AID contract csd-3594., The conclusions are those of

the authors and do not necessarily represent the viewpoints of the

Agency for International Dev.-lopment.
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sumer goo‘ds. Thus, for éxample, whereas ownership c;f a radio in 1930 in
the United States had discriminatory value, currently, sinc‘:e ownership of
this item is almost universal, it no lenger does. Likewise, radio ownership
would be inappf‘é—priate to use in a level-of-living scale comparing, for in-

stance, Oklahoma farm families with Amish families because of the pro-

hibition among the latter, for religious reasons, of possession of the item.

’

" Other items such as coffee grinders fall into disuse.

Belcher (1972) in discussing level of living scales emphasized that
the functions satisfied in the househcld rather than possession of material

2

items must bc measured and developed a scale based on this concept. It

measures level of living by assigning values to the manner in which u-
niversal functions related to a houschold and its occupants are p’ei‘f'c;rnﬁed,
for instance: shelter, disposal of human waste, cleanin'g and light;ng.
Since these functions are performed tc someldegree in all households at
all times, thc scale does not suffer from the limitations mentioned above.

It is the best technique available for assessing level of living between

disparate social and national groups and changes over time.

RESEARCH DESIGN AND DATA COLLECTION
Since we were limited to a one-time cross sectional measurement,
an ex-pest facto experimental design was decided upon and an approp?iate
area for its api}cation idontified. The La Fortuna area of Canton San Car-

‘os in Costa Rigd was selected (Figure 1). It is highly rural. La Fortuna,

(Figure 1 about here)

/
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the only town/in the area, has about 500 inhabitants. The southeastern por- |

tion of the area is supplied with power generated by the Instituto Costar-

ricense de Electricidad (Costa Rican Tnstitute of Electricity) (ICE) and

distributed by the Cooperativa de Electrificacion Rural de San Carlos
R. L. (San Carlos Rural Electric Cooperative) (COOPELESCA). This area
has been electrified for three to four years and is, in effect, an experiment-

al area. Its residen.s are defined below as USERS a;ld NON-ADOPTERS of

of electricity. The remaining northwestern portion of the study area is

not served by a central electric distribution system. Its residents are de-

N

fined below as INACC}E;SSiBLES. Sincé the entire study area is homogeneous,
residents of the northwestern portion are used as a control group in what is
a naturally occurring e‘xperimcntal':;ituation

A group of trained interviewers from the Instituto de Investigaciones
Economicas of the University of Costa Rica went into the field in August of
1972. Interviews were conducted in all occupiea households located within
the study area. Whenever possible, heads of households were interviewed.
A total of 484 interviews were obtained of which 452 were usable. There was
one refusal. | Among the data obtained were characteristics of honschold

~ .

members such as age, Sex, occupation and education, migration and pro-
pehsﬂy to migrate, mass media exposure, occupation and employmentr land
use and owncrship, level of living, social participation and satisfaction

with life situation. The electricity user categories were based on data exter-

nal to the interview s.rhe,:}f'ulo: COOPLLESCA records and interviewer obser-

“
;

vation.
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VARIABLES

Independent

The independent variable consists of three categories. Users of
electricity supplied by the cooperative (USERS); persons who were within
easy reach of the cooperative's lines but had not ‘connected (NON-ADOP -
TERS); and persons beyond the reach of the éooperative's lines (INACCES-
SIBLES). USERS and NON-ADOPTERS, therefore, were located ai\ong the
roads which were paralleled by electric lines in the southeastern portion of
the ’study area. "MACCESSIELES were located along the roads in the north-

western portion of the study area which were not reached by the lines.

v

Dependent

The level-of-living scale (LEVEL) emplo'yed in thisl study 1; pat-
terncd after Belcher's. LEVEL is t?ased on the responses to fourte\‘%a\n qutis-
tions inc_luded,m th'c survey schedule. These questions deal with 'shelter
.through the m~ateri.1ls uscd 1n the construction of the dwelling, and "‘with the
manner in which other basic functions are performed in the househ;old.
Therc were six possible responses to each questié;'xh. Five <;f these were
rank ordered ranging from low, indicating au absence or minimal means of
fulfilling the function (assigned a value of one) to high for the most ad-
vanced method of satisfying the particular function (assignc;d a value of 5),
The nixth recponse was d regidual category in which answers that did not
fit neatly into the other responses could be placed. These were later re-

coded to conform to the five-point classification. A zero was added as &

sixth code. This was reserved fur those cases when a particular function
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such as cooking, fo example, was not performed in or near the house of

the respondent.

Howeyer. among the household functions included in LEVEL are some,

for instance lighting, that can only be performed at the high;ar levels by em-
ploying electricity. Thus, for instance, the itém's under lighting were:
1. Candles, kerosene lamp, 2. Fuel oil lantern, 3, Gas or kerosene Jan~
tern, 4. Flectric light bulbs or fl:)rcscent tubes, 5. Electric lamps. There-
fore, LEVEL is influencéd by the use of electricity in that it is a prerequi-
site for attaining the highest scores. Consequently, an electricity-free
level of living scale (LEVELNOE) was 'cievised by eliminating five of the’ -
fourteen questions used in LEVEL w hich contain references to electricity.
Control - . ' ;

Size of household, education of the head of the household, age of

the head of the household, and size of farm are used as control variables.

-HYPOTHESIS

The impact of the use of electricity should be most cleaz:ly revealea by
comparing thuse who are connected with the lines of the c;ntral source of
power, the USERS, and those who, although they have had the opportunity,
are not, the NON-ADOPTERS. The non-users who do not hav::? an opportuni-
tv to use this ,,ourcé'of power, the; INACCLSSIBLES, should have character-
istics which dilf‘fer from thos.e of the USERS and NON-ADOPTERS. The IN-
ACCESSIBLES should have characteristics which approxi‘mate those whicf:

USERS and NON-ADOPTERS shared in common before they became differen-

tiated by the adoptio;\' or non-adoptin of th8 use of electricity. The INAC-
. s X

0009

——




CESSIBLES, then, comprise a contgroup included in the research de-
sign. A single hypothesis is tested; that electricity use is positively asso-"

ciated with level of living.

"ANALYSIS

Contingency Tables

The distribution of respondents according tgthe six categories of
LEVEL for the total population approximates a bell-shaped curve (Table

1). Category three is the mod.l one embracing 23.2 percent of the respon-
)
(Table 1 about here)
dents. With the exception of category one, each of the groupings contains
at least one- tenth of those interviewed. The level-of-living scale was
cr;»ss‘-tabulated with the vlectric-use categories. The Chi-square test

shows that the probability of this distribution occurring by chance 1s less

- than 6.001.

The USERS, those who u.$e electricity supplied by COOPELESCA,
are clustered toward the upper end of the level of living scale: Ofrthe
185 USERS, only 40, :or 21.6 percent, arc not in :he upper half of the
LEVLL groupings. The INACCESSIBLES, ‘gho':e. who are beyond the reach
of the COOPELLSCA disiribution system, a:x'c cencentrated in the lower ‘
middle rang;z of LEVEL. Only 27.8 percent of the INACCESSIBLES are ' —
grouped in the upper three c}tcgorles of LEVEL. The NON-ADOPTFRS,

those who could but have not availed themselves of the opportunity of

utilizing COOPELESCA electricity, disproportionally fall into the lower

(010
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{ . Table 1

<

Row Percentages and Number of Respondents

in Level of Living Scale (LEVEL) Categories

P by Electric Use Cé'atugories
LEVEL Categories
Electric-Use 1 2 3 4 5 6 Total Means
Categories (low) (high)
USERS . 0.0 6.5 15.1 23.3 30.8 24.3 100.0 4.5
o Q2 (28) (43) (57) (45) (185)
INACCESSIBLES 11.2 29.6 31.4 18.9 8.9' 0.0 100.0 2.8
’ (19) (50)  (53) (32> (15) (0) (1A9)
NON-ADOPTERS 22.5 34.7 24.5 7.1 7.1 4.1 100.0 2.5
22) G4 (@4 M ™ ) (98)
[OTAL 9.1 21.3 23.2 18.1 17.4 10.9 100.0 3.5
(1 (96) (105) (82) (79) (49) (452)

L9
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reaches of the level-of-living scale. Over hal!, 57.2 percent, of the NON-
AD/OPTI:?Ré are in the lowest two categories of LEVEL. It is thus clear that

there is a positive assuciation between the use of electricity and the level v
of living. - —

%

The distribution of the total population also resembles a bell -shaped '

curve according to LEVELNOE. The middle category is modal containing

nearly one-third, 33 0 percent, of the respondents (Table 2). Only
(T\P;l:-le 2 about here)

slightly smaller 1s category two with 30.1 percent of the cases. The data
from the electricity frce level-of-living scale were cross-tabulated with
th. ce for the elec'trjlc Wse categurieb.- The Chi-Square test shows that the
probability of the rilationship betwecn LE';’ELNOE and\ the electric-use
catcgories occurring t.y chance approximates 0 J1.

Certain characteristics of the various types of users and non-users
are revealed iy Table & USRES preduiniaate 1n the upper middle cate-
worles of LEV‘ET,NOE . Some 35,9 percent are classified as being in cate-
gories tour and tive. In comparison, the INACCESSIRLES are fairly evenly
distributed between c‘ztegux'u\s‘-\t\-.o and three. The former caltegory con-
tainf 38.5 percent o\f the INAZCIRSTBLES: another 37.9 percent are placed
in the latter Cdass. The NON ATOPTERS ave (lustered around the lower end
fTEVFINIOE. The modal category of these ncn-users 1s the second clas-
sificaten where 42 9 perceat of the 10N ADOPTFRS are placed. These

tibulations are shovn graphicails in Livare 7. The positive association

ERIC \ (012




Table 2

/

Row Percentages and Number of Respondents

*

_in Electricity-free Level ot Living Scale (LEVELNOE)

Categories by Electric Use Categoriés

- 10 -

LEVELNOE Categories

E}lectric-Use , 1 2 3 4 5 Total Means
Categories (low) (high)
\
USERS 2.2 15.7 36.2 31.9 14.0 100.0 3.4
, (4) (29) 67) (59 (26) (185)
" INACCESSIBLES 8.9 38.5 37.8  14.2 0.6 100.0 2.6
(15) (65) (64)  (24) (1 - (69) .
NON~-ADOPTERS 29.6 42.8 Jaﬁt 8.2 1.0 100.0 2.1
(29) (42) (18) (8) @)) 98
TOTAL 10.6 20.1 - 33.0 20.1 6.2 100.0 2.8
(48) (136) (149) (91 (28) (452)
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. . (Figure 2 about here)

¥

\ between electricity use and level of living persists,\\therefore, when elec-
tricity related items are deleted from the level of living scale.

‘: . Difference Between Means and Ratios Between Means

.

$

The relationships between the categories of users and non-users

A\l

of electricity and level of living 1s S1milaz: wheu?er using LEVEL or LEYEL-
'NOE. Using LEVELNOE, the USERS have the h;ghest level of living as shown
by t};eir mean score of 3.4 (Table 2). The INACCESSIBLES occupy the
median position and have a mean score of 2.6.. The NON-ADOPTERS have,
on an average, the lowest level of li‘vin‘g as shown by"* their az:ithmetic mean

<

of 2.1. The t-test scores for ditference between means showing the level
«
of significance between scores of the categories and combinations of cate~

v gories of the electric-use characteristic are presented in Table 3.
1

3

, (}able 3 about here) )

\

The association between the usc of electricity and level of living is
dramatically shown by comparing the LEVELNOE scores of the USERS and
NON-ADOPTERS by-computing ratios of the percentages of USERS to NON-

ADOPTERS by category of LEVELNOE (Table 4). The importance of USERS

/
/

(Table 4 1bout here)

s

vis-a-vis NON-ADOPTERS increases with rises in the value of LEVELNOE

demonstrating that the USLRS are highly cencentrated in the middle 'and up-

*

per ranges of the scale an< NON-ADOPTERS in the lower part of it.

oo
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Figure 2

Percentages of Users, INACCESSIBLES, and

NON-ADOPTERS by Categories of Electricity-free ’

0 Level of Living Scale (LEVELNOE), Costa Rica
Percent
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Table 3
Scores of T-Tests for Difference between Arithmetic
3
Means and Levels of Significance for Categories and
Combinations of Categories of the Electric-Use Char-
acteristic by Electricity-free Level-of-Living Scale
(LEVELNOE)
Electric-Use T-Test Level of
Categories Score Significance for
Two-tailed Test
USERS to NON-ADOPTERS 10.85 0.001
USERS to INACCESSIBLES N 8.18 0.001
INACCESSIBLES to NON-ADOPTERS 4.49 0.001
USERS to NON-ADOPTERS and ° 10.95 ! 0.001
INA‘CCESSIBLES {
.’ |
o j
\f !
! [~
/ !
f
i . g
: )
i (‘/ 1
0016 L )



R

Table 4

Percentages of USERS and NON-ADOPTERS by Categories of

Electricity-free Level-of-Living Scale (LEVELNOE) and

-

Ratios of Percentages of USERS tu NON-ADOPTERS

LEVELNQE Categories

1 2 3 4 5 Total
USERS (percentages) 2.2 15.7 36.2 31.9 14.0 100.0
NON-ADOPTERS (percentages . 29.6 42.8 18.4 8.2 1.0 100.0
Ratio of percentages of .
USERS to NON-ADOPTERS 0.074 0 367 1.967 3.890 14.000
<
N
\
\\\
0017 N




In summary, the evidence suppoi b the prapesiiton that there is a

4
1

direct association between L vel ot vang i w0 o2 ot eledtricity . Al-
though both users and non-users of electianty are found in all of the
categories of level of living, USERS arv higtly concentrated in the higher
categories, non-users in the fo.es. The grouping in the lower levels

of LEVELNOE is more probourced for 1.0 2DOPTERS than 1s the case for

INACCESSIBLES . .

Control of Variabl_g{-s
The existence of an 1ssociation between two variables does not
necessarily demonstrate causality. Other factors may be expected cither
to cause or to vary concom:tantly with rha,n(zva in the level of living.
Among thesc are the size of the houschold, vduc ation 1nd age of the
head of the houschold, nd Jj.e of ta m. The relitionships between each
of these characteristics and the Lo ob of pyvimg are v cxamined. with the
new variables being us. . -« Cioeooa o B e o v

“

tention is paid to the variations vt vodi ol e bettors ac ording to

’ L3

the use or non-usec ol clecty ot uran sl mpt 10 wvalutte the paraieters
of the associations found brtwcen the vse ot ic oy and level < {iving .
It could be expectad that as the numbor o p ople iving = hioase
h&d increases, relatively more has to Le wpait or oo senal necessities
resulting in smaller amounts bemg alabll ior up roding the talniilment
of house;hold fipctions T st Hy FRVRLI00LL Ty supposiion thee te

that LOVELNOE and the 7o ot ihe et e g o csely rolates the

data presented m Frgoee o hove o a . .. tos.woetenton They

1018




(Figure 3 about here)

\
!

reveal no consistent pattu;n. Howevcr, the data do demonstrate tha;. USERS
have higher scores on LEVELNOE than do either INACCESSIBLES or NON-
ADOPTERS irrespective of the size of the household. Furthermore, the
difference is substantial in every size of houscholds. Thus, it seems ap-
parent that the size of household does not a‘ppreciably affect the level-of-
living score of households in t}\;e sc»‘cra] clectric- use categories and does

not explain the higher scores of USERS compared tc the non-users on this

\
L

scale. \\ ’
It is accepted that one of the major factors influencing level of living

is educational attainment. The level of living is normally positively as-

sociated with education. Our respondents arc no exception (Figure 4).
(Figure % about here)

The mean LEVELNOE scures for persons in each category of the electric-
us;? cﬁaractcx*istic tend tu‘mcrease with inc: eascs .i. the number of years

of schooling completed. The effect of educaiivn is especially marked for

. persons whq have completed five or more years o1 school. Whgn the heads
of luouseﬁolds with equal years of schoul werc compared, the USERS scored
substan;\tia“}ly higher on LLVILLNOE than did either INACCESSIBLES or NON-
ADOP1ERS. It can, therefore, be concluded that education does not account

for the differences in LEVELNOE found Letween the persons in the three |

o
categories of the electric-use characteristic.

019 -y




- }7 -

, Tigure 5

Mean Electricity-free Level of Living Scale (LF.VELNOE.) Scores’
for USERS, INACCESSIBLES, NON~-ADOPTERS, and Total Population

by Number of Persons per Household, Costa Rica
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Figure !

Medn Electricity-free Level of Living Scale (LEVELNOE) Scores
for USERS, INACCESSIBLES, NON-ADCPTERS, and Total Population’

Years of Education of Heads of Households (ED i{EAD). Costa Rica
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The age of the head of the household (AGE HEAD) was also used
4s a control variable for the comparison of the I.EVELNOE scores of those

in the electric-use categorics (Figure 3). Excepi for USERS whose mear.
(Figure 5 about here) -

LEVELNOE scores tend to drop slightly with advancing age, there is no
¢lear relationship between age and the clectricity-free level-of-living
scale. Even so, the dcclipo in the LELVELNOE scores of USERS with ad~-
vancing age is shght. The differential in LEVELNOE bétween l‘SER:? and
othcrs‘persists. however, regardless of the 4ge of'Lhc head of the housc-
hold. Age, thg:rctore, does not explair; the highor scores of USERS. IN-
z\CCESSIBL‘I‘;S once again occup§ aln intermediate | -sition between USERS
and‘I\iON-AD’)PTERS .

Finally, anoth::r pos:ible explananon of differences in LEVELNOL
betweon'thos:: in the \ arious eletctrlc-usc categories is the size of farm.,
Presumably, iricom.. is related to the size of the farin, modified, of course,
by the type of enterprisc. A posifive r!eiationship Letween the electri-
city-tree level of living scale svores and size of farm (SIZE FARM) is in-

: 6 -
dced indicated by the data  Mean LEVELNOE scores tend to increase as

SIZE FARM increases (Figure 6). The USFRE have lavger farme than

.

(Figurce b about hore)
INACCESSIRLLS or NQN-ADOPTERS. Yet, encu 1gain, even when the

size of farm is beld constant, GSERS score higher on LEVELNCE, by a

- .

. N029




Mean Electricity-frec Level of Living Scale (LEVELNOE) Scores ,
for USERS, INACCESSIBLES, NON-ADOPTERS, a\nd Total Population

by Age of Heads of Households (AGE HEAD), Costa Rica
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Figure £

Mean Electricity~free Level of Living Scale (LEVELNOE) Scores
for USERS, INACCESSIBLéS. NCN-ADOPTERS. and Total Population

by Size o{Farm (SIZE FARM), Costa Rica
k]

LEVELNCE .
5, -
4
-
USERS Total PopuJ,_atiop. veeses
o’ cecctt Y
EELAS INACCESSIBLES
3 - / . e . . o -—‘: 2™ ~
) Less S e *® /" /"‘—— B P ~ -
S NI )
o e V . . - - - <
~ KON-ADOPTERS S d
-~
- _ ]
-
~ P
/ *
el e - L .
2 r i L - L afo |
. ) .
Less than 2 2-5.9 10-49.9 5(:).99,_9‘; 100+

STZE FAR{ (in manzanas)

0024




ERIC

Aruitoxt provided by Eic:

substantfil margin, than INACCISSIBLES or NON-ADOPTERS. Farm size.

then, does not explain the ditferential i level of living between USERS
%

-/

ahd others.

. DISCUSSIO:
Users of electricity nave been shown to have higher levels of living

than non-users of elcctricity. Tiresntrod.stion of control variables which

_ :
might be expected to exptamn the di icrenc . lovel of living betwgen elec-

tricity users and others fail tu do .o Althcuph the data ‘do not conclusively

.
B

f

prove that electricity usc 15 causal in this relationship, they strongly sug-
i
gest that it is one of, probally, et eral causal factors which contribute

”’

to the higher levyl of 11t tag of those who use it in the Costa Rica study area.
<=

These findings rai1se questions to: further 1esearch and have implications

for developmental investment decizs ns. Do other variables net included
-

in the research design crplan the Ciftercuce? If there 1s indeed a causal
relationship, what is the Iniage Lot cen elecinaty ure and leved of living?

, Our resecarch in Cesta Rica ard Coiembiaa has shown that the use of

Q:Lg_gtrlcxty for agricultu: al production 1n the nreas studied occurs only

on large farms of certain ty,{s, such as dairy where a potential for the

X ’,

N

productive use of electircity exists. Small farm households and nun-farm
\d .
households in the atcas studicd uae @ecuenty for household purposes only

and these are limited almost 0 u- 61, o Lighting, radio listening and

ironimg. Theretore, rural clecoitication projacts which incur high costs

per user accompanivil by lew o L o el els, when viewed strictly

from a cost-benefit appreach me s ol appe 1 ¢ be an unwise invest-

LT3 .
v
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o N

ment. Yet, to the extent tu which 1 ural electiibication projects stimulate
improvements in the level of hving. I'y whateva mechanism, benefits are

Jderived which, although less cconomically tangible, are no less important

from the standpoint of sucial gains. ‘
| .
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